The consideration of the interaction of psychological factors like distress and depression with human behavior has led to a better understanding of pathophysiology and treatment of chronic diseases. Stress factors associated with distress and depression relate to a loss of treatment adherence and compliance with consecutive rise in addictive behavior and accompanying complications [1] , thus increasing the need of complex approaches to the treatment of those diseases.
Depression is common in patients with diabetes mellitus [2] . The prevalence of any depression (major or minor forms) is significantly higher in patients with type 2 diabetes mellitus (T2DM) than in those without diabetes (17.6 vs. 9.8%) [3] . Depression has been shown to be associated to treatment non-adherence [4] .
Diabetes, Obesity and Depression
In the development of T2DM obesity seems to play a major role. In a study on more than 9,000 adolescents, depression was able to induce obesity, whereas obesity did not increase the risk of depression [5] . In a meta-analysis in adults depression was linked to the manifestation of T2DM [6] . Thus depression seems to be a major driving force at the beginning of the disease. In patients with T2DM daily negative moods adversely affect blood glucose control [7] . Interestingly, depression seems to also influence markers of inflammation [8] which in turn could be responsible for the consecutive manifestation of diabetes or deterioration of blood glucose control in overt diabetes. The relation between obesity and depression has previously been described the other way round, too [9] . As 80% of diabetic patients are obese or overweight, overweight may play also a role in the development of comorbid depression [10] . Additionally, overweight might play a role in the treatment adherence with insulin or other weightincreasing agents as patients fear weight gain [11] . Recently it has been shown that depressive symptoms do not necessarily result in poor glycemic control. On the other hand patients with T2DM and poor glycemic control are at moderate risk for worsening of depressive symptoms [12] .
Consequences of Depression
The pathophysiologic relationship between comorbid depression and diabetes is poorly understood. As with other severe chronic diseases, psychological factors associated with the hardship of diabetes (diabetes distress) may trigger or enhance depressive symptoms [13] . Diabetes distress is a condition distinct from depression that is linked to diabetes outcomes. In an 18-month study the odds ratio for becoming depressed was higher for those being female, previously depressed, or experiencing more chronic stress [14] . Depression seems to affect a number of important steps in patient management, including self-care control problems, less likelihood to report positive attitude, self-care ability and self-care adherence. Depressed patients were less likely to report perceived control of diabetes despite a comparable level of knowledge, self-care understanding, and perceived importance of self-care [15] . Table 1 gives typical characteristics of patients with diabetes and depression [16] .
The question is: Do they not want or are they not able to comply?
As a consequence the comorbidity of diabetes and depression is associated with diabetes complications [17] and a significantly increased risk of death, beyond that due to having either diabetes or depression alone [18] .
The challenge therefore seems to be to improve depression with an impact on patient management and with a possible impact on long-term medical cost.
Behavioral Treatment
A recent elegant, randomized controlled trial investigated the possible effects of cognitive behavioral therapy (CBT) and Toplak/Abrahamian blood glucose awareness training (BGAT) in type 1 diabetes mellitus (T1DM). Interestingly, CBT could effectively help T1DM patients with comorbid depression [19] .
To our knowledge no recent studies on CBT in T2DM and depression are available. In T2DM without diagnosis of depression behavioral modification therapy has also shown positive effects though to a lesser extent than in T1DM [20] .
Drug Treatment
Data on the impact of antidepressant therapy on metabolic and anthropometric measures in diabetic patients with comorbid depression are still scarce and have primarily focused on fluoxetine and sertraline, both with similar effects on depression and blood glucose control [21, 22] . Additionallly, a comparison of fluoxetine and paroxetine has been published, with a positive trend for fluoxetine concerning HbA1c [23] . Another study evaluated bupropion and revealed that sustained improvement in mood and BMI led to an improvement in HbA1c [24] . S-citalopram has been evaluated for diabetes mellitus, too; it improved symptoms of depression but did not significantly alter factors of glucose control [25] . We have recently published data on milnacipran [26], a serotonin norepinephrine reuptake inhibitor, which has been shown to reduce binge eating-like behavior [27] . This kind of eating disorder is common but underreported in patients with the metabolic syndrome and diabetes mellitus. Our data show that treatment with milnacipran improves depression, weight, and Hba1c in T2DM. The crucial event seems to be the reduction in depression (Beck Depression Inventory, fig. 1 ) with consecutive effects on weight ( fig. 2 ) and HbA1c ( fig. 3 ). The drawbacks are that the study was not randomized and double-blind, but as the beneficial effects were only present in responders to antidepressive treatment, the information seems to be valid, especially as the concomitant treatment was similar in both groups. Further studies are needed to investigate such effects.
It has to be stressed that medical students and later on general practitioners hold negative attitudes towards patients with psychiatric disorders [28] . In the future it has to be ensured that students and doctors develop an empathetic and positive approach to mental health patients and their treatment.
Conclusions
Stress, diabetes distress, and depression are likely to influence patients' treatment adherence and compliance. Patient education alone does not seem to be sufficient to overcome these obstacles. Behavior therapy and, if necessary, drug treatment provide valuable tools in a multifactorial, more holistic approach to patient management. There is substantial need for practicable tools to detect underlying psychiatric diseases in everyday practice. Additionally, exchange and cooperation between psychiatrists and psychologists on the one side and internists, diabetologists as well as general practitioners on the other side could lead to improved health care in chronic diseases such as diabetes mellitus. 
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Single studies have indicated that after weight loss weight regain is promoted by continuously disproportionately lowered leptin levels. Holm (Denmark) et al. [1] measured serum leptin levels of 115 children at baseline upon entry into a 12-week-weight loss program. 90 children completed the program, and 68 children were followed up for 28 months. Leptin levels were measured on day 82 and after 10, 16 and 28 months. The investigators found no evidence for the hypothesis that disproportionately low concentrations of leptin contribute to a later weight gain. Instead, leptin increases mirrored increases in BMI-SDS during weight regain and the leptin-BMI SDS relationship seen during follow-up resembled the baseline leptin-BMI-SDS relationship.
In a second pediatric study, de Toia (Germany) et al. [2] examined the relationship between motor abilities and body weight in 1,228 kindergarten children. In school-aged overweight and obese children motor abilities have been shown to be reduced; however, little is known about preschoolers. A total of 13.1% of the young children qualified as overweight or obese as based on German reference data. The investigators used the modified Karlsruhe Motor Ability Screening Test 3-6 (KMS 3-6) to determine speed, strength, muscular endurance, coordination, and flexibility; the reliability of all test items has been shown to be high (r > 0.8). Children who had motor abilities in the lowest two quintiles of the reference range were regarded as having below-average motor abilities. Below-average motor abilities were found in 44.0-47.3% of all children, the highest percentage applied to the one-leg-stand test. No differenc-es were detected between normal weight and overweight/ obese children. These results are largely in accordance with the few previous studies focusing on pre-schoolers. The authors advocate preventive measurements to avoid both overweight and motor deficits. It appears that overweight and obesity lead to more physical inactivity in older children only, thus also explaining the poor motor abilities found beyond the pre-school age range.
Population-based data indicate that mood and anxiety disorders occur more commonly in obese individuals. Prior to such more recent epidemiological studies an elevated rate of these disorders had repeatedly been detected in patients seeking weight loss. Legenbauer (Germany) et al. [3] address the important question as to whether or not depression and anxiety predict weight outcomes in participants of a conventional weight loss treatment program, obesity surgery patients, and obese control individuals. The authors used a structured psychiatric interview to diagnose mood and anxiety disorders as well as disturbed eating patterns. The conventional treatment group encompassed almost twice as many participants as the control group (240 vs. 128); the surgery group included 151 patients. Stepwise linear regression analysis with presence of comorbid depressive and/or anxiety disorder, presence of any mental disorder, and number of comorbid disorders as independent variables revealed that the presence or absence of a current comorbid depressive and/or anxiety disorder had a statistically significant impact on weight loss of the bariatric patients and the controls, but not of the obese subjects receiving conventional treatment. Bariatric patients with a comorbid mood and/or anxiety disorder lost significantly less weight compared with those bariatric patients without any current mental disorder at baseline. Similarly, a current mood and/or anxiety disorder at baseline predicted a poor weight outcome in the obese controls. In contrast, no effect of psychiatric disorders on the outcome of conventionally treated patients was observed. Because the number of obese subjects with a comorbid psychiatric disorder was relatively small, both -mood and anxiety disorder -were co-analyzed. The authors recommend larger studies to disentangle the effects of each of these disorders. The authors also recommend further studies to identify psychopathological factors predisposing to poor treatment outcomes; such knowledge should prove helpful in the optimization of interventions.
Obesity is commonly attributed to factors exerting a direct impact on energy intake or expenditure. Accordingly, conventional therapy and prevention strategies focus on reduction of caloric intake and on an increase of physical activity. Chaput and Tremblay (Canada) [4] convincingly argue that this reductionistic approach based on energy balance has its limitations and conceivably even obscures alternative strategies for tackling the obesity epidemic. The authors base their argument on two phenomena, which characterize our modern lifestyle: i) Sleep loss is an endemic condition of modern societies; several studies have shown that reduced sleep duration is associated with excess body weight. Longitudinal studies have shown that short sleeping hours in children predict overweight or obesity to a greater extent than low physical activity levels and television viewing. The positive relation between a short sleep duration and excess body weight is underpinned by findings in sleep-deprived individuals revealing an increase in the orexigenic hormone ghrelin and a decrease in the anorexigenic hormone leptin. Based on such data and the fact that sleep is probably the most sedentary of all activities, it becomes evident that an increase in the time allocated to this low calorie burning activity should not be negatively perceived given the beneficial impact of sleep on the regulation of energy balance. ii) The second factor discussed by Chaput and Tremblay is the recent increase in mental activity. Globalization and technological demands have favored a progressive switch from physically demanding tasks to knowledge-based work (KBW). Because brain activity depends on glucose metabolism, the authors argue that KBW leads to an increased energy intake. Indeed, some studies have shown that KBW increases plasma glucose instability and induces overeating. The authors conclude by pointing out that 'sedentariness' is commonly solely viewed in terms of its direct impact on energy expenditure. The net impact of these low calorie burning activities on energy balance has, however, been widely disregarded. Sleep and KBW are both subsumed under 'sedentariness' that may actually have opposite effects on energy intake.
Singmann (Germany) et al. [5] looked at a gene-gene interaction based on variants of the apolipoprotein A5 (APOA5) gene and of the upstream stimulatory factor 1 gene (USF1), which is one of the transcription factors of APOA5. Based on previous findings, the investigators sought to identify an interaction between these two genes on the risk for developing the metabolic syndrome in 1,622 individuals aged 54-74 years who were ascertained within the German population-based KORA survey 4. Seven APOA5 SNPs were analyzed in combination with six USF1 SNPs applying logistic regression in an additive model adjusting for age and sex. The metabolic syndrome was defined according to the National Cholesterol Education Program's Adult Treatment Panel III. 41% of the subjects fulfilled the criteria for the metabolic syndrome. Whereas two SNP combinations revealed a nominal gene-gene interaction, these associations did no remain significant after correction for multiple testing.
El-Gilany (Egypt) and El-Wehady [6] analyzed the prevalence of obesity in a Saudi obstetric population. The authors undertook their study in light of the known association of obesity and a higher risk of complications during pregnancy and more frequent health problems in the offspring. Because a recent study revealed that over one half of Saudi nonpregnant women of childbearing age were overweight or obese, the investigators set out to determine rates of obesity among pregnant women in the Kingdom of Saudi Arabia. The study was based on all women presenting for antenatal care in the 47 primary healthcare centers in Al-Hassa, the largest province in Saudi Arabia's Eastern region with a population of about 900,000. 52.2% of the pregnant women were overweight or obese, including 4.7% with extreme obesity. Obesity rates were higher among urban women, among those with satisfactory family income, in older age groups, and among those of higher parity. Logistic regression revealed that the most important significant independent predictors of obesity were parity of four and more, urban residence, and satisfactory family income. The prevalence rate of obesity at this early stage of pregnancy may actually have been underestimated because women with prepregnancy diabetes, hypertension, and other chronic diseases known to be associated with higher BMI and the metabolic syndrome had been excluded.
